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DETAILED ACTION 
Election/Restrictions 

Applicant's election of Group II, claims 10-20 and 22 and further election of SEQ 
ID NOS: 74, 75, 86, 87, 88, 89, 90, 91, 126, 127 in the response filed on 02/23/2006 is 
noted. Claims 1-9 and 21 are withdrawn; claims 13-15, 18-19 and 22 are cancelled. 

Priority 

It is noted in the response filed 02/23/2006 that the priority claim has been 
amended so as to claim priority to provisional application 60/336,319 (filed November 2, 
2001). 

Claim Rejections - 35 (JSC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 11 recites the limitation "the microchip" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. This rejection could be overcome by 
substituting the words "the microarray" in place of "the microchip". 
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Claim 17 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The limitation "wherein the sequence of the oligonucleotide probe is reversed" is 
unclear. Strictly reversing the sequence of, for example, SEQ ID NO: 74 gives the 
sequence ACGAGAATACTTCAATCGCC, while the reverse complement gives the 
sequence TGCTCTTATGAAGTTAGCGG. It is not clear which is intended. It is also 
confusing because neither of the resulting sequences are recited in claim 16, so claim 
17 cannot depend from claim 16. If Applicant intends to claim the reverse complements 
of the sequences listed in claim 16, the rejection may be overcome by writing claim 17 
in independent form and using the language "wherein the sequence of the 
oligonucleotide probe is the full reverse complement of the sequence of claim 16". For 
purposes of examination, the interpretation will be that Applicant intends to claims the 
full reverse complement of the probe of claim 16. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 10-12, 16, 17 and 20 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over Mitsuhashi (US Pat 5,580,971) in view of Ash et al (1991), Chee et al 
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(1996), Ash et al (1992) and Genbank Accession Nos (Gl Nos) 3929652, 8452887, 
3929664, 3929662, 927390, and 1149455. 

With regard to claims 10 and 20, Mitsuhashi teaches a method comprising 
placing on a microchip oligonucleotide probes targeted to rRNA sequences (see figure 
2), providing conditions for hybridization of the probes with rRNA from the sample (see 
column 1 line 50 through column 2 line 20), and analyzing hybridization signals in the 
microchip from which the particular isolate is detected (see column 2 lines 35-45). In 
this case, the "microchip" (which is not explicitly defined or otherwise limited by 
Applicant's disclosure) is a microtiter plate (see column 1 lines 50-60). Mitsuhashi does 
not teach probes corresponding to the specific oligonucleotide probes of claim 10. 

Ash teaches a method for the discrimination among B. anthracis, B. cereus, B. 
mycoides, and B. thuringiensis based on 16s rRNA sequencing, wherein at least one 
mismatch is sufficient to discriminate among these members (see Table 2). In fact, at 
least two of the mismatches (see Table 2 t position 92/94 and position 1 ,005 and see 
Figure 1) correspond to the mismatches used by Applicant in the SEQ ID NO 86/87 and 
74/75 probe pairs. Ash does not teach the specific oligonucleotide probes of claim 10, 
or the use of a microchip, hybridization, or analysis of hybridization signals for 
distinguishing among the members of the B. cereus group. 

Chee teaches the use of oligonucleotide microchip arrays for the discrimination 
of sequences having a single nucleotide mismatch (see page 61 1, column 1, 1 st 
sentence of 1 st full paragraph, and see Figure 1). Chee does not teach the use of such 
an array for the discrimination among members of the B. cereus group, but does teach 
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that "[t]he methods described are generic and can be used to address a variety of 
questions in molecular genetics including gene expression, genetic linkage, and genetic 
variability" (see abstract). Chee does not teach the use of the specific oligonucleotide 
probes of claim 10. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention of the instant application was made to combine the discriminating 
polymorphisms taught by Ash with the oligonucleotide arrays taught by Chee to arrive at 
the microarray of claim 10 in order to discriminate among species based on rRNA 
hybridization as taught by Mitsuhashi. Motivation to do so is clear since the 
polymorphisms taught by Ash are single nucleotide mismatches, and Chee teaches that 
the array is able to detect polymorphisms "with single-base resolution" (see abstract). 
Chee also teaches that hybridization-based methods using oligonucleotide microchips 
have higher throughput capacity than conventional sequencing based methods such as 
those used by Ash et al (see Chee page 612, column 3, 2 nd full paragraph). 

Ash teaches that "[s]mall-subunit rRNA is now recognized as a powerful 
molecular chronometer" and Applicant agrees (on page 2 of the specification of 
provisional application 60/336,319 upon which priority of the instant application is 
based) that "[hybridization analysis of the 16S rRNA is a well established method of 
microbial identification" (references omitted). Since Ash also teaches that "[o]nly 1 1 
base substitution points on the sequences were identified" (comparing the 16s rRNA 
sequences of 8. anthracis, B. cereus, B. mycoides, and B. thuringiensis, see page 345, 
column 1), one of ordinary skill would clearly have been motivated to use these 
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polymorphisms when designing discriminating oligonucleotide probes. 

Chee teaches the use of discriminating single nucleotide polymorphisms using a 
matched set of probes in which the variant nucleotide resides in the middle of the probe 
(see figure 1 , panels A and B). This is based on the sound scientific reasoning that 
placing the mismatch in the middle of the probe would minimize the length of continuous 
complementarity, thus resulting in the lowest melting temperature between probe and 
mismatched target, thus maximizing the difference in melting temperature between 
perfectly matched and mismatched sequences. Therefore, one of ordinary skill in the 
art would be motivated to design a oligonucleotide probe microarray in which the variant 
nucleotides identified by Ash would reside in the middle, resulting in the claimed 
microarray comprising probes corresponding to the SEQ ID NO 86/87 and 74/75 probe 
pairs. Note that while one of ordinary skill might have ended up with probes with minor 
differences from the SEQ ID NO 86/87 and 74/75 probe pairs (i.e. with one or more 
additional or fewer nucleotides at either end), such minor differences would not be 
considered unobvious in view of In Re Deue/34 USPQ 2d 1210 (Fed. Cir. 1995), in 
which the Court of Appeals for the Federal Circuit stated regarding structural or 
functional homologs: 

"Normally, a prima facie case of obviousness is based upon structural similarity, i.e., an 
established structural relationship between a prior art compound and the claimed 
compound. Structural relationships may provide the requisite motivation or suggestion to 
modify known compounds to obtain new compounds. For example, a prior art compound 
may suggest its homologs because homologs often have similar properties and therefore 
chemists of ordinary skill would ordinarily contemplate making them to try to obtain 
compounds with improved properties" 
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Since the claimed probes simply represent functional homologues of probes that 
would have been obvious to one of skill in the art at the time, the claimed microarray is 
prima facie obvious in the absence of secondary considerations. 

With regard to claims 11 and 12, the arrangement of oligonucleotide probes on 
the array is simply a matter of design choice (see MPEP 2144.04, VI, C Rearrangement 
of parts). In the absence of secondary considerations, the arrangement of 
oligonucleotide probes on the array would not affect the performance of the microarray 
in terms of its ability to discriminate among the various Bacillus strains. 

With regard to claims 16 and 17, since the microarray of claims 10-12 and 20 are 
prima facie obvious as discussed above, the probes on the array are also prima facie 
obvious, since one could not construct the microarray without also synthesizing the 
probes. 

With regard to all claims, it is further noted that all of the sequences of SEQ ID 
NOS 88-91 and 126-127 were known in the prior art to be contained within either the 
16s or 23s rRNA sequences from Bacillus strains as evidenced by Genbank Accession 
Nos (Gl Nos) 3929652, 8452887, 3929664, 3929662, 927390, and 1149455. The 
teachings of Ash (1991, 1992) as to the relative rarity of polymorphisms in these 
sequences among members of the B. cereus group would provide clear motivation to 
one of ordinary skill to choose the polymorphisms represented by said SEQ ID NOS to 
distinguish members of the B. cereus group as discussed above. 

SEQ ID NO 88 (reverse complement): 
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> r ail 3929652 | emb I Y1-S4 73 . 1 {3TH15423 Bacillus cfcuringiensis 16S rRNA gene, strain WS2623 

Length=147 4 

Score - 40. i bits (20), Expect - 4e-04 
Identities = 20/20 (100%), Gaps = 0/20 (0%) 
Strand=Pius/ Pius 

Query 1 GCTTCTCC7 TCGGGAGCAGA 2 0 

I I I M It I I II I I I I I I Ml 
Sbict 953 GCTTCTCCTTCGGGAGCAGA 1002 

SEQ ID NO 89 (reverse complement): 

> f ci I E ~ 3 2 3 -~- " 1 cb j A" 1559 5" . I 1 hi I 5 593"? 3aciiius mycoides strain 10206 163 ribosomal RNA gene, partial 

sequence 
Len<?^h=i50e 

Score = 40.1 bits {20), Expect = €e-04 
Identities - 20/20 (100%), Gaps = 0/20 (0%) 
Strand-Pius/ Pius 

Query 1 GCTTCCCCTTCGGGGGCAGA 20 

I I I I I I I I t I I I I i ) I J I I I 
Sbicc 1021 GCTTCCCCTTCGGGGGCAGA 1040 

SEQ ID NO 126: 

> r ci l 3929664 i err-b I Z54594 . 1 1 Sine 4594 Bacillus tnuringier.sis 165 rRNA gene, 3train WS 2617 

Length=2 1*7 5 

Score - 40.1 bits (20), Expect - 4e-04 
Identities = 20/20 (100%), Gaps = 0/20 (0%) 
5trand=Pius/Minus 

Query 1 ITTGGGCTAIGTTCCGTITC 20 

t f I I I I I I I I I I I 1 I I 1 I I I 

Sbict 192 4 TTTGGGCTATGTTCCGTTTC 1905 



SEQ ID NO 127: 



> r cil 3929662 } eir-b I Zc-4 5 92 . 1 [3CES4592 Bacillus mycoides 16S rRNA gene, strain DSM 204ST 
Length=532 

Score = 40.1 bits (20), Expect = 0.027 
Identities = 20/20 (100%), Gaps = 0/20 (0%) 
5trand=Pius/Minus 

Query 1 TTTGGGCTAGAITCCGTTTC 20 

I I I I I I I I I I I M II I I I I I 

Sbjct 350 ITIGGGCIAGAITCCGTXTC 561 



SEQ ID NO 90: 
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>T cH 5*27 590 ier5btX£9:9= . 1 131165233 3 . ^r-uring^ensis DMA for 165 and 235 rRNA and spacer region 
Lengvh=297 3 

Score = 40.1 bi~s (20), Ixpecc = 0.027 
Iden-icies = 20/20 (100%), Gaps = 0/20 (0%) 
S^rand=Plus/Minu- 



Querv I CAGCTCAGCCTTCACGATAA 20 

I ! i I I I I I I t I ! I I M I I I I 
Sbz.cz 1762 CAGCTCAGCCTTCACGATAA 17 4 9 



SEQ ID NO 91: 



> r ci I 114 9j55 1 erob 1X94 4 4 8. H5C1652 3SD B.cereus 23S rDNA and 165-235 spacer region 
Lencuh=2 97S 



Score = 40.1 bits (20), Expect = 0.027 
Identities = 20/20 (100%) , Gaps = 0/20 (0%) 
5trand=Pius/Minus 



Query i CAGCTCAGCCTTTACGATAA 2 0 

I I I I II I I I M I I I I I I I I I 

Sbict 1767 CAGCTCAGCCTTTACGATAA 1748 



Double Patenting 

Claims 10, 11, 12, 16, 17 and 20 are provisionally rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 9, 
10, and 12 of copending Application No. 10/287,455. Although the conflicting claims 
are not identical, they are not patentably distinct from each other because claims 9 and 
10 of the '455 case are drawn to a microarray comprising sequences identical to SEQ 
ID NOS: 74, 75, 86, 87, 88, 89, 90, 91, 126, 127. Claim 12 of the '455 case is drawn to 
probes with identical sequence to SEQ ID NOS: 74, 75, 86, 87, 88, 89, 90, 91 , 126, 127. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 
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Conclusion 



No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel Woolwine whose telephone number is (571) 
272-1144. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




sew 



JEFFREY FREDMAN 
PRIMARY EXAMINER 



